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HISTOPATHOLOGY OF ALLERGIC SOLAR DERMATITIS*
EDWIN T. WRIGHT, M.D. AND LOUIS H. WINER, M.D.
The histopathology of allergic solar dermatitis
may involve the cutis, the epidermis, or both, and
thus produce a clinical picture varying from
urticaria to eczema. Hausmann and Haxthausen
(1), Lamb, et al. (2, 3), Montgomery (4), and
Miescher (5), have observed specific changes in
solar dermatitis. However, Cahn, et al. (4), were
unable to differentiate solar dermatitis from
lupus erythematosus. Montgomery (4) in his
discussion of this paper stated that the biopsies
were performed too early for an accurate differen-
tiatAon to have been made.
Eleven patients (3 female and 8 male) with
solar dermatitis, accumulated over a two-year
period in the private practice of one of us (LHW),
were studied. Also during this period of time
from the same private practice, 62 patients
(50 female and 12 male) with chronic discoid
lupus erythematosus were studied. In the same
interval, 3 male patients with solar dermatitis
and 21 male patients with chronic discoid lupus
erythematosus from the Veterans Administra-
tion Center were studied.
Tissue sections were stained with the follow-
ing: hematoxylin and eosin, Verhoeff's elastic
stain, Mallory's trichrome stain, periodic acid
Schiff, thionin, and polychrome methylene blue.
OBSERVATIONS IN SOLAR DERMATITIS
Hemotoxylin and Eosin: There was parakerato-
sis of the stratum corneum, occasional hyper-
keratosis, alternating normal and acanthotic
rete, follicular plugging, and occasional slight
liquefaction degeneration of the basal layer
(Fig. 1). The dermis showed subepidermal edema
and a lymphocytic perivascular infiltrate (Fig. 2).
Lymphocytic infiltration around adnexal struc-
tures was mild or absent and basophilic de-
generation was infrequent. Vascular dilatation
was very prominent, however no diapedesis of
red blood cells was noted. The adnexal structures
were normal.
Verhoeff's Elastic Stain: There was some frag-
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mentation of the elastic fibers in the subepidermal
region. The elastic tissue was in general normal
in the middle and lower cutis.
Mallory's Trichrome Stain: The epidermal cutis
junction was well demonstrated, thus sub-
stantiating the lack of liquefaction degeneration
as seen on the hematoxylin and eosin stained
sections.
Periodic Acid Schiff: This stain also demon-
strated the epidermal cutis junction to be intact
by the preservation of the basement membrane.
Polychrome Methylene Blue: This stain demon-
strated no increase or decrease in mast cells.
Thionin: No mucin was jioted with this stain.
OBSERVATIONS IN CHRONIC DISCOID LUPUS
ERYTHEMATOSUS
Hematoxylin and Eosin: There was hyper-
keratosis of the stratum corneum but no para-
keratosis. Although there was atrophy and
acanthosis, the former predominated. Liquefac-
tion degeneration of the basal cells was almost
always present. Subepidermal edema was either
mild or absent. Basophilic degeneration of the
collagen was present in sections taken from light
exposed areas. Chromatophores were seen in the
upper cutis. Vascular and lymphatic dilatation
was prominent. Considerable lymphocytic pen-
vascular and periadnexal infiltrate was seen.
Diapedesis of red blood cells in the cutis was not
noted. The adnexal structures were frequently
atrophic and occasionally entirely absent.
Verhoeff's Elastic Stain: The elastic tissue was
fragmented or absent wherever the infiltrate
was heavy, e.g., perivascular and periadnexal
areas. In addition it was occasionally increased
in the middle and lower cutis in areas free of
cellular inifitrate.
Mallory's Trichrome Stain: The epidermal cutis
border was poorly demonstrated indicating
liquefaction degeneration as seen on the
hematoxylin-eosin stained sections. Scattered
eosinophilic colored fibers, which appeared to be
elastic fibers when compared with the elastic
stained sections, were present in the middle
and lower cutis.
Periodic Acid Schiff: The epidermal cutis
Fin. 1. H&E )( 104 shows parakeratosis, acanthosis, perivascular infiltrate of lymphocytes, and
capillary dilatation.
Fin. 2. H&E )( 104 shows acanthosis, and edema of papillary cutis
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junction was again poorly demonstrated in the
corresponding areas of liquefaction degeneration
as seen on the hematoxylin-eosin sections, how-
ever it was present in areas free of liquefaction
degeneration. Schiff-positive material was absent
in the prickle cells overlying the most pronounced
areas of liquefaction degeneration.
Polychrome Methylene Blue: A few of the sec-
tions showed an increase in mast cells.
Thionin: No mucin was demonstrated.
DISCUSSION
The study was undertaken in an attempt to
more clearly define the histopathology of allergic
solar dermatitis. Of special interest was the dif-
ferentiation of solar dermatitis from chronic
discoid lupus erythematosus. Lamb, et al. (2, 3),
concluded from their studies that solar dermatitis
and chronic discoid lupus erythematosus had
some features in common but that it was possible
to differentiate them histologically. Cahn, et al.
(4) were unable to confirm this observation.
There has thus been some question as to the
specific changes in the histopathology of solar
dermatitis.
It is our impression from a review of the litera-
ture and our own studies that the histopathology
of solar dermatitis is fairly definite just as the
clinical picture is quite characteristic. When the
histopathological criteria of solar dermatitis is
made more rigid, the differentiation from chronic
discoid lupus erythematosus becomes much
easier.
We agree with Lamb, et al. (2, 3) that in cases
of solar dermatitis there is parakeratosis, usually
no liquefaction degeneration of the basal layer,
and lymphocytic perivascular infiltration. We
did not find epidermal atrophy, basophilic de-
generation, lymphocytic periadnexal infiltration
or atrophy of the adnexae. It may be that where
these findings are present, the patients either
have had chronic discoid lupus erythematosus
or solar degeneration of the skin as studied by
Lund and Sommerville (6).
It is thus possible for a patient with "farmer's
and sailer's" type skin to develop allergic solar
dermatitis. A biopsy examination will show
epidermal atrophy, basophilic degeneration of
the collagen, in addition to the usual features of
allergic solar dermatitis. Differentiation from
discoid lupus erythematosus may be very diffi-
cult in such cases.
Our observations in the use of the periodic
acid Schiff stain in chronic discoid lupus
erythematosus are in agreement with Kitamura,
et al. (7), who found degenerative phenomena.
They observed that there was a loss of the epi-
dermal cutis junction in areas of liquefaction
degeneration and in addition these areas showed
an absence of Schiff-positive material in the
overlying prickle cells.
Solar dermatitis probably represents a true
allergic disease in which an individual becomes
sensitive to a normal metabolite of the skin, the
latter being produced by or as the result of ex-
posure to sunlight (8). From a clinical standpoint
this allergic condition, viz., solar dermatitis, is
much less destructive than chronic discoid lupus
erythematosus. The histology likewise shows less
degenerative changes and in turn presents some
of the classical allergic features such as edema,
vascular dilatation and lymphocytie perivascular
infiltration.
Rothman (9) reported the case of a woman with
light sensitivity of the face which was diminished
by gradual repeated increased exposures to sun-
light; however the sensitivity was retained on the
unexposed areas of the body. He believed that
the reduced reactivity was possibly explained by
an increased thickness and pigmentation in the
light-exposed areas. This would seem to coincide
with our histological findings of parakeratosis
and acanthotie or normal rete.
Edema of the subepidermal region was a con-
stant feature. In one patient this had progressed
to the point of epidermal-dermal separation. It
is this edema and not liquefaction degeneration
which produces the separation. This is supported
by the observation that the basal cells remain
intact and are not hydropic.
The criteria for the histological diagnosis of
chronic discoid lupus erythematosus are well
known and include the following: hyperkeratosis,
follicular plugging, atrophy, liquefaction de-
generation of the basal layer, basophilie de-
generation of the collagen (in sections taken from
light exposed areas), perivascular and pen-
adnexal lymphocytic infiltration, dilated blood
vessels and lymphatics ("lakes of lymph"), and
atrophy or absence of adnexal structures. It is
thus a destructive process. This is in contrast
to solar dermatitis which is an allergic process,
cyclic in nature, dependent on sun exposure, and
for the most part non-destructive and hence
non-sear forming.
A biopsy specimen taken from a patient with
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solar dermatitis during the months of intense
sunlight will show characteristic findings; how-
ever this is often not true when the biopsy is
taken during the season when the intensity of
the sun is reduced. In contrast a biopsy specimen
taken from a patient with discoid lupus erythema-
tosus of 6 weeks duratiou or longer will usually
be characteristic at any time of the year.
SUMMARY
1. A histopathological diagnosis of allergic
solar dermatitis can be made when the following
features are seen in a biopsy specimen taken
after sufficient light exposure:
1. Parakeratosis
2. Normal or aeanthotic epidermis
3. Preservation of basement membrane—except
in cases of marked subepidermal edema
(bullous type)
4. Subepidermal edema
5. Vascular dilatation
6. Perivaseular lymphoeytie infiltration
7. Diminished to normal elastic in subepidermal
area
8. Adnexal structures normal
2. It may be difficult or impossible to make a
histopathological diagnosis of allergic solar
dermatitis in a patient who has in addition
solar degeneration of the skin.
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